Introduction Key focus of the study
Cultural intelligence is a specific form of intelligence that emphasises an individual's capability to grasp, reason and behave effectively in situations characterised by cultural diversity (Ang et al., 2007; Schmidt & Hunter, 2000) . It is mostly concerned with ways of enhancing effective social interactions amongst individuals from different cultures and backgrounds to avoid potential conflict that can impact on organisational performance. Embracing individual differences makes cultural intelligence an extremely important social competence in the 'globalised' 21st-century workplace (Groves & Feyerherm, 2011) . Thus, cultural intelligence is a multifaceted construct targeted at situations involving cross-cultural interaction arising from, but not limited to, differences in race, ethnicity and nationality.
Cultural intelligence has been linked to positive outcomes such as better adjustment in diverse cultural situations which, in turn, increase the individual's effectiveness at the workplace (Van Dyne & Ang, 2005) . It fosters effective communication within the work environment, inspires good cultural judgement, cultural adaptation, the enactment of sound decision-making and task performance (Ang et al., 2007) . It is one of the key tenets of successful transformational leaders (Ismail, Reza & Mahdi, 2012) . Elenkov and Manev (2009) report that cultural intelligence moderates the positive relationship between visionary-transformational leadership and organisational innovation, such that leaders with higher cultural intelligence magnify the positive effect of leadership on innovation. Furthermore, the leader's cultural intelligence is strongly related to leader and team performance (Groves & Feyerherm, 2011) as well as to leader emergence (Rockstuhl, Ang, Ng, Van Dyne & Lievens, 2009 ).
Cultural intelligence has also been reported to have a negative relationship with emotional exhaustion (Tay, Rossi & Westman, 2010) , an important psychological outcome given the increased demands on employees in a diverse workplace. In addition, cultural intelligence has been found to increase affect-based trust amongst culturally diverse members of multicultural professional networks (Chua & Morris, 2009 ). Imai and Gelfand (2010) report that negotiators with higher cultural intelligence demonstrate more integrative information behaviours and cooperative relationship management behaviours in the context of intercultural negotiation. Cultural intelligence predicts the development of social networks after controlling for international experience, host country language fluency and cultural distance (Fehr & Kuo, 2008) . Overall, observed evidence demonstrates that cultural intelligence is crucial for important work outcomes of culturally diverse organisations.
Research purpose
Despite the relevance of cultural intelligence for embracing individual differences at work and fostering success in intercultural negotiations, research on its measurement is relatively sparse. The only widely used cultural intelligence measure to date is the cultural intelligence scale (CQS) developed by Ang et al. (2007) . The measure was developed and validated in the USA, Singapore and Iran and is still being validated for use in various cultural settings (Ang et al., 2007; Khodadady & Ghahari, 2011) . It is also important to evaluate the psychometric properties of the CQS on a South African sample.
Objectives
Since most of the studies on the measurement properties of the CQS were carried out in the USA and Singapore (for a review, see Ang et al., 2007) , it was considered important to validate the CQS before its extensive use in South Africa. The primary research question of the current study was therefore: is the cultural intelligence scale a reliable and valid measure of cultural intelligence in the South African milieu? Stated differently, this study sought to test the reliability and construct validity of the CQS on a South African sample. A secondary aim of the study was to ascertain the fit of the first-order and second-order factor structure of cultural intelligence on a South African sample.
Contribution to the field
The present study sought to validate a measure of cultural intelligence in a South African setting as well as the applicability and appropriateness of the underlying cultural intelligence theoretical model (Mahembe, Engelbrecht & De Kock, 2013) . In addition to the potential to facilitate the effective interaction and performance of employees and managers at work, cultural intelligence could have wider socioeconomic relevance in developing countries such as South Africa. Cultural intelligence is a social competency (Fehr & Kuo, 2008 ) that could facilitate the transformation and tolerance of diversity in South Africa (De Goede & Theron, 2010; Kamps & Engelbrecht, 2011) . South Africa, in addition, is one of the countries experiencing the challenges of internal African immigration, perhaps receiving the largest number of foreign nationals in the world (United Nations High Commissioner for Refugees [UNHCR], 2010) . In this respect, South Africa has become a centre of cultural confluence for people with different cultural backgrounds. Fostering cultural intelligence at various levels is a key aspect of affirming individuals, groups and society. The authors therefore foresee opportunities to utilise the CQS (if it would be able to measure cultural intelligence suitably in the local context) in applications in both work and non-work (e.g. community) settings, including the educational context to improve diversity management.
To summarise, the purpose of the present study is to test the CQS in the South African context in order to ascertain its psychometric properties. In the subsequent sections, we provide the theoretical background of the cultural intelligence construct followed by the method, the results and a discussion of the findings; we conclude with recommendations for practice and research.
Literature review

Cultural intelligence theory
Cultural intelligence can be defined as 'a person's capability to adapt effectively to new cultural contexts' (Earley & Ang, 2003, p. 59) . Cultural intelligence comprises metacognitive, cognitive, motivational and behavioural cultural intelligence facets that positively influence interaction effectiveness in culturally diverse settings (Ang, Van Dyne & Tan, 2011) . Cultural intelligence theory draws from Sternberg and Detterman's (1986) framework, which proposes that intelligence has different 'loci' within the person: metacognition, cognition and mental capabilities located within the 'head' of the person as well as overt actions manifested in behavioural capabilities. It builds on the growing interest in 'real-world' non-academic intelligences that focus on specific content domains such as social intelligence (Thorndike & Stein, 1937) , emotional intelligence (Mayer & Salovey, 1993) and practical intelligence (Sternberg & Wagner, 2000) by focusing on a specific domain, namely intercultural settings. It is motivated by the practical reality of globalisation (Earley & Ang, 2003) .
According to cultural intelligence theory, the achievement of general cultural intelligence is a function of four primary cultural intelligence dimensions comprising metacognitive, cognitive, motivational and behavioural cultural intelligence (Earley & Ang, 2003) , which will be discussed next.
Cultural intelligence dimensions
Metacognitive cultural intelligence: Metacognitive cultural intelligence refers to an individual's level of conscious cultural awareness during cross-cultural interactions and involves higher-level cognitive strategies that enable individuals to develop heuristics and rules for social interaction in novel cultural environments (Ng, Van Dyne & Ang, 2012) . People with high metacognitive cultural intelligence assess their own cultural assumptions as well as reflect and adjust their cultural knowledge during a cross-cultural interaction (Ang et al., 2011) . The higher-level cognitive strategies include planning, monitoring and revising mental models of cultural norms for people with different cultural backgrounds (Ng et al., 2012) .
Cognitive cultural intelligence:
Cognitive cultural intelligence reflects knowledge of the norms, practices and conventions in different cultures acquired from education and personal experiences (Ng et al., 2012) . It includes knowledge of the economic, legal, sociolinguistic and interpersonal systems of different cultures and subcultures (Triandis, 2006) and knowledge of basic cultural values, for example as in Hofstede's (2001) cultural framework. Individuals with high cognitive cultural intelligence are expected to have an understanding of similarities and differences across cultures (Brislin, Worthley & MacNab, 2006) .
Motivational cultural intelligence:
Motivational cultural intelligence reflects the drive towards learning about and functioning in diverse contexts (Ng et al., 2012) . It indicates an individual's intrinsic interest in understanding and experiencing how the cultures of others are manifested. In cross-cultural situations, individuals with high motivational cultural intelligence direct attention and energy chiefly out of intrinsic interest (Deci & Ryan, 1985) and high confidence in their cross-cultural effectiveness.
Behavioural cultural intelligence:
Behavioural cultural intelligence demonstrates the capability to engage in appropriate verbal and non-verbal actions in a crosscultural context (Ng et al., 2012) . Behavioural cultural intelligence complements the mental capabilities spelt out in the metacognitive and cognitive cultural intelligences, as well as the motivation manifested in motivational cultural intelligence. Individuals with high behavioural cultural intelligence exhibit situationally appropriate behaviours based on their broad range of verbal and non-verbal capabilities, such as culturally appropriate words, tones, gestures and facial expressions (Gudykunst, Ting-Toomey & Chua, 1988) .
Measurement of cultural intelligence
Despite the existence of research findings that cultural intelligence is an essential prerequisite for effective social functioning in a cross-cultural context, its potential contribution is subject to the availability of a reliable and valid measure of the construct (Ang et al., 2007) . To date, there is only one recent and widely used cultural intelligence measure, namely the CQS (Ang et al., 2007) . The 20-item CQS was developed by Ang et al. (2007) from an initial pool of 53 items with approximately 13 items assessing each of the four cultural intelligence dimensions discussed above. A panel of subject matter experts reviewed the items for clarity, readability and definitional fidelity and retained 10 items for each dimension. The 40-item scale was administered in Singaporean samples and the authors eventually deleted items with small standard deviations, extreme means, low item-to-total correlations, high residuals and low factor loadings, resulting in the current 20-item scale. The 20-item scale comprises four items measuring metacognitive cultural intelligence, six items for cognitive cultural intelligence, five items for motivational cultural intelligence and five items for behavioural cultural intelligence. Confirmatory factor analysis demonstrated good fit of the four-factor model to the data (goodness-of-fit = 0.92, non-normed fit index = 0.96, comparative fit index = 0.97, standardised root mean square residual = 0.046 and root mean square error of approximation = 0.053) (Ang, Van Dyne & Koh, 2006) . The CQS has been validated in the USA and Singapore (Ng et al., 2012) . Acceptable reliability of the four underlying subscales (0.72-0.86) and factor stability have been confirmed on the USA and Singaporean samples.
The present study
The present study attempted to ascertain the reliability and construct validity of the CQS on a South African sample. The authors also wanted to determine whether or not a secondorder model would also fit the data in addition to a firstorder model.
Method Research approach
A quantitative survey design was required in order to conduct confirmatory factor analysis via structural equation modelling. Common source bias was not considered a threat in the current study, as the authors measured only a single latent cultural intelligence construct and its manifest variables.
Research participants
By using a non-probability sampling strategy, the study used students studying full time at a South African university. The study initially used an electronic survey method. However, due to a poor response rate, the authors decided to administer 400 hard-copy questionnaires to participants; 229 completed questionnaires were returned. The hard-copy questionnaires were administered in class, with voluntary participation. This sample consisted of 156 female (68.1%) and 73 male (31.9%) respondents. The majority (55.5%) were under 20 years of age. The ethnic distribution in the sample was white (70.7%), mixed race (16.2%); black (10%) and Indian (3.1%). The majority (66.7%) of respondents had a matriculation qualification as the highest level of education.
Measuring instrument: Cultural intelligence scale
Cultural intelligence was measured using the CQS (Ang et al., 2007) . The CQS contains 20 item statements assessed using a seven-point Likert intensity scale ranging from 1 (strongly disagree) to 7 (strongly agree). The CQS items comprise four subscales: metacognitive, cognitive, motivational and behavioural cultural intelligence subscales. These subscales are discussed below. • 'I know the legal and economic systems of other cultures.'
Metacognitive cultural intelligence:
• 'I know the rules for expressing nonverbal behaviours in other cultures.'
Motivational cultural intelligence: Motivational cultural intelligence was measured by five items. Example items are:
• 'I enjoy interacting with people from different cultures.'
• 'I enjoy living in cultures that are unfamiliar to me.'
Behavioural cultural intelligence: Behavioural cultural intelligence was measured by five items. Example items are:
• 'I change my verbal behaviour (e.g. accent, tone) when a cross-cultural interaction requires it.' • 'I change my non-verbal behaviour when a cross-cultural situation requires it.'
Previous studies have shown generally acceptable reliability coefficients of the four underlying subscales ranging from 0.89 to 0.92 (Imai & Gelfand, 2010) .
Research procedure
Ethical and institutional permission for the study was obtained from the participating institution's research ethics committee. The ethical guidelines spelt out the aim of the study and participants' rights. Informed consent was required from the participants before completion of the questionnaires. Confidentiality of the data obtained was assured. No potential risks to participants were envisaged in the study.
Statistical analysis
The confirmatory factor analysis procedure available in LISREL 8.80 was used to test the first-order and secondorder factor structure of the CQS. According to Hair, Black, Babin and Anderson (2010) , confirmatory factor analysis, a structural modelling technique, provides one of the best multivariate procedures for ascertaining construct validity amongst constructs defined by several manifest variables. The robust maximum likelihood estimation was used to address the lack of multivariate normality in the data (Jöreskog & Sörbom, 1996; Mels, 2003) .
Results
Preliminary analysis
Missing values
The missing values problem was addressed using the multiple imputation method. The main advantage of the multiple imputation method is that estimates of missing values are derived for all cases in the initial sample and no cases with missing values are deleted (Du Toit & Du Toit, 2001; Mels, 2010) . The utilisation of the multiple imputation method culminated in a total sample size of 229 cases (Jöreskog & Sörbom, 1996) .
Item analysis
The SPSS software reliability procedure was used to perform item analysis on the items of the CQS. The coefficient alpha values of all the subscales were high (α > 0.80), except for one subscale (metacognitive cultural intelligence), which was marginally below the 0.80 level (see Table 1 ) (Nunnally, 1978) .
Dimensionality analysis
A principal axis factor analysis via direct oblimin rotation procedure was conducted to confirm the unidimensionality of each of the four CQS subscales before performing confirmatory factor analysis (Williams, Vandenberg & Edwards, 2009 ). The number of factors to extract was determined by the 'eigenvalue greater than 1' guideline (Tabachnick & Fidell, 2001) . Unidimensionality was confirmed for each of the four subscales of the CQS. The resultant factor loadings for each of the four subscales were acceptable (> 0.30) and variance explained in each factor was satisfactory (> 40%) (Tabachnick & Fidell, 2001 ). The factor loadings are depicted in Table 3 . It must be emphasised that exploratory factor analysis was only conducted to determine the unidimensionality of each scale and not to explore the factor structure of the CQS (Hair et al., 2010) .
Confirmatory factor analysis results
First-order confirmatory factor analysis
In the first-order measurement model, the four subscales were postulated to represent the cultural intelligence latent factors Table 2 ) indicated good fit (Diamantopoulos & Siguaw, 2000; Hair et al., 2010) . The p-value for test of close fit (RMSEA < 0.05) of 0.714 demonstrates that the CQS first-order measurement model shows close fit. The absolute, relative and comparative indices all pointed towards acceptable model fit: goodness-of-fit (GFI) = 0.89, non-normed fit index (NNFI) = 0.98; normed fit index (NFI) = 0.94, comparative fit index (CFI) = 0.98 (Diamantopoulos & Siguaw, 2000; Hair et al., 2010) .
The completely standardised factor loadings (see Table 3 ) were substantial and significant (> 0.5) (Diamantopoulos & Siguaw, 2000) . This provides some support that all items were reasonable indicators of their respective latent factors.
The latent variable correlations amongst the four CQS dimensions (see Table 4 ) reflect the correlations corrected for the attenuating effect of (random and systematic) measurement error. The correlations are within reasonable limits (0.27 < ϕ < 0.58), as high values (> 0.9) may have pointed towards multicollinearity (Tabachnick & Fidell, 2001 ).
Second-order confirmatory factor analysis
A second-order confirmatory factor analysis (CFA), where a single cultural intelligence latent factor was postulated to affect the four dimensions of cultural intelligence, was conducted (see Figure 1) . The findings of the secondorder CFA demonstrated that the data fits the model well (RMSEA = 0.05) (see Table 2 ). The p-value for test of close fit (RMSEA < 0.05) of 0.661 shows that the CQS secondorder measurement model indicates close fit. Although the value for the standardised root mean residual (SRMR) (0.06) marginally missed the 0.05 cut-off (Diamantopoulos & Siguaw, 2000) indicative of good fit, the other goodness-of-fit indices (see Table 2 ) indicated good fit of the second-order model with the data (GFI = 0.89, NFI = 0.93, CFI = 0.98). The resulting fit indices suggest that both the first-order and second-order models provide a credible representation of the cultural intelligence construct (Ang et al., 2007) .
The unstandardised gamma matrix (see Table 5 ) is used to determine the significance of the estimated path coefficients (γ ij, ) expressing the level of the influence of the general cultural intelligence factor on the four latent cultural intelligence dimensions. In Table 5 , the gamma parameters are significant if p < 0.05 (Diamantopoulos & Siguaw, 2000) . From the results it seems that general cultural intelligence has a significant and positive effect on all of its sub-dimensions.
Model modification indices (first-order model)
Modification indices demonstrate the extent to which the chi-square fit statistic decreases when a currently fixed parameter in the model is freed and the model re-estimated (Jöreskog & Sörbom, 1993) . Large modification index values (> 6.6349 at a significance level of 0.01) are suggestive of parameters that would improve the fit of the model significantly (p < 0.01) when set free (Diamantopoulos & Siguaw, 2000; Jöreskog & Sörbom, 1993) . The modification indices in the current study reflect the number of crossloadings between items and factors other than those they were designed to measure. For example, model fit would improve if items 5 and 19 loaded on the Metacognitive CQ dimension and item 4 loaded on the Behavioural CQ dimension. An inspection of the CQS items identified above indicates that, although the modification indices point to the direction of including the items as indicators of the latent variables that they are also loading on, it does not make theoretical sense to do so; furthermore, the modification indices are only marginally greater than the 6.6349 threshold, as these indices for items 4, 5 and 19 are 6.993; 7.273 and 7.580, respectively (Diamantopoulos & Siguaw, 2000; Jöreskog & Sörbom, 1993) .
Power assessment
The power estimates for the tests of exact and close fit were determined via the Rweb (1.03) translation of the statistical analysis system (SAS) syntax provided by Preacher and Coffman (2006) . Using this syntax, power values of 0.99 and 1 were derived for the respective tests of exact fit and close fit indicating that, under the conditions that characterised this study, approximately 100% of incorrect models would be rejected. This increases confidence in the model.
Discriminant validity
Discriminant validity was assessed using the method presented by Farrell (2010) . This method involves comparing the average variance extracted (AVE) of each construct with the shared variance between constructs. The AVE indicates the average amount of variance in the indicator variables that is explained by the underlying latent variable that the indicator variables represent (Diamantopoulos & Sigauw, 2000; Hair et al., 2010) . Discriminant validity is supported if the AVE for each construct is greater than its shared variance with any other construct (Farrell, 2010) . In this case, none of the shared variance estimates is greater than the AVE estimates for each of the constructs; therefore, discriminant validity is supported (see Table 4 ). The use of 95% confidence intervals utilising an Excel macro developed by Scientific Software International (Mels, 2010) also supported the inference that all four cultural intelligence latent variables demonstrate discriminant validity, as none of the confidence intervals approaches unity.
Discussion
The objective of this study was to assess the psychometric properties of the cultural intelligence scale (Ang et al., 2007) by testing the reliability and construct validity of the CQS on a South African sample. 
Outline of the research results
With the exception of the metacognitive cultural intelligence subscale, all the subscales had reliability coefficients above 0.80. The relationships between the observed variables comprising the four latent variables of cultural intelligence were confirmed through first-order CFA. The results demonstrate that the CQS indicated sufficient construct validity. The second-order CFA confirmed that the four cultural intelligence dimensions contributed to an overall cultural intelligence construct. Thus, the four dimensions form one overall latent variable called cultural intelligence.
Based on the results of the present study on a South African sample it can be concluded that the cultural intelligence scale demonstrated good reliability, construct and discriminant validity. This outcome is consistent with the results reported in several other studies conducted in different countries, for instance Iran (Khodadady & Ghahari, 2011) , as well as on American and Singaporean samples (Ang et al., 2007) .
Practical implications
This study has an important practical implication for crosscultural management in that it could help human resource professionals in their selection, training and development of a more culturally competent workforce, as well as using the CQS to evaluate the effectiveness of cultural diversity training programmes.
The study contributes to practice by confirming the psychometric properties of the CQS in a South African setting. The study also contributes to the legislative requirement that psychological instruments must be reliable and valid before they can be utilised in the South African context, as specified in the Employment Equity Act (No. 55 of 1998).
The findings of the present study suggest that the CQS was able to measure cultural intelligence reasonably well on a South African sample. The measure conformed, in this study, to the proposed first-order and second-order structures of cultural intelligence (Ang et al., 2007) . Future studies should replicate the study on other South African population groups to further ascertain its psychometric properties.
Limitations of the study and suggestions for future research
It should be acknowledged that there is a need to replicate the study using a sample made up of employees in the public and private sectors to see whether similar results are obtained.
Secondly, flowing from the aforementioned weakness, the generalisability of the findings of the study might be limited by the fact that the sample that was used was mostly made up of young adults (under 30 years of age), was not adequately gender balanced and is not representative of the demographic profile of South Africans. Consequently, more research is needed on the structure of cultural intelligence in a more demographically balanced sample. Future studies should determine whether the measurement and structural models fit equally well when different cultural groups are compared; more work on the measurement equivalence or invariance of the CQS on a multicultural South African sample is required. In spite of these recommendations, however, extant findings indicate that the CQS may generalise relatively well across cultures (e.g. Ang et al., 2007; Khodadady & Ghahari, 2011) .
Conclusion
In the current study the psychometric evaluation of the CQS demonstrates good reliability and construct and discriminant validity. Generally, the results of this study are in line with studies conducted in other international contexts regarding the psychometric properties of the CQS. The study has also confirmed the second-order factor structure of cultural intelligence in which a higher-order cultural intelligence construct explains the variance of cultural intelligence in specific forms, as measured by the dimensions of the CQS.
The evidence provided in this study shows that the CQS may be an effective cultural intelligence measure that can facilitate empirical cultural intelligence research and practice. The CQS can be used to promote cultural intelligence as a means to enhance both job and academic performance through enhanced interaction and communication amongst individuals with different demographic backgrounds.
